Analyze the epidemiological profile of and years of life lost to suicide in Rio Grande do Norte, Brazil, from 2000 to 2015. This is an ecological study in which data on death were sourced from the Mortality Information System. Years of Potential Life Lost were calculated over the historical series. A total of 2,266 deaths by suicide were analyzed, identified during the period, with the most frequent cases being those occurring at home, by hanging, among men, black people, single people and the elderly. More Years of Potential Life Lost were counted in the economically active age group (30-39 years old). Thus, recognizing the epidemiological characteristics of suicide in Rio Grande do Norte may guide more effective actions and strategies targeting risk populations and reinforces the need for further studies focusing on regions with the highest rates in the state. Moreover, mental health care must be adapted to age and gender, besides approaching social support needs and feeling of belonging. health actions, since there is no planning for strategic actions that consider vulnerable groups and regions, potentialities and specific risk factors. In light of the foregoing, the present study aimed to analyze the epidemiological profile of and years of life lost to suicide in RN.
Introduction
Configured as a deliberate, multifactor act executed by the individual himself or herself who wishes to end his or her life, consciously and intentionally, suicide is one of the most common types of violent deaths in the world (Associação Brasileira de Psiquiatria [ABP], 2014) .
It is estimated that 800,000 people take their own lives every year in the world, with one death every 40 seconds. For 2020, the statistics indicate an increase of 50% in the annual incidence of death by suicide worldwide (ABP, 2014; World Health Organization [WHO], 2014) . In Brazil, between 2006 and 2016, 79% of deaths were reported among male individuals. Analyzing age groups, the economically active population, mainly those aged between 20 and 29 years old (23%), presented higher rates, with a direct impact on indicators that address premature death, such as Years of Potential Life Lost (YPLL) (Departamento de Informática do SUS, 2016; Romeder & Mcwhinnie, 1988) .
Thus, the scenario of mortality by this cause in the country is worrisome, especially in regions where there is an increase in death rates, which cannot be explained solely by higher number of death reports. In the Northeast, these cases grew 44.9% between 2000 and 2014 (Conte et al., 2012; Sistema de Informação sobre Mortalidade, 2014) . However, similarities and differences between distinct regions call for the need to develop public policies capable of suiting the peculiarities of each region.
In the state of Rio Grande do Norte (RN), mortality by intentional self-inflicted injuries grew more than 100% between 2000 and 2016 (Sistema de Informação sobre Mortalidade, 2018) . Moreover, a study conducted by Botega (2010) showed that the municipality of Caicó, located in RN, was third among 20 Brazilian cities with at least 50,000 inhabitants, with higher suicide rates between 2005 and 2007 (15.8/100,000 inhabitants) .
In this sense, the development of health policies requires specific knowledge about suicide epidemiology, especially in RN. Thus, researchers assessing the population's health status may provide a support to management by means of information necessary for the planning of strategies aimed at reducing the aggravation.
It is worth highlighting the gap in the literature concerning studies about mortality by suicide in Rio Grande do Norte. Lack of understanding about how the phenomenon presents itself leads to less efficient
Results
In Rio Grande do Norte, there were 2,266 deaths by suicide between 2000 and 2015, with most of them reported among males (81.1%), whose mortality rate varied significantly (Santos, Barbosa & Severo, 2018) . The sex ratio calculation showed a greater proportion of males compared to females throughout the historical series, with a more pronounced difference between sexes in 2004 (Table 1) .
Among females, the highest SMR mean was found in the first quadrennium of the historical series. Analysis by color showed higher rates for black women and for the 50-59 age group, in the first and last quadrennia, respectively. For men, the highest SMR was found in the last quadrennium. Additionally, concerning age group, the population aged above 60 presented the highest mean, observed in 2004-2007; black men also presented higher means in that quadrennium. However, there is a significant reduction in SMR among black men in the last quadrennium ( Regarding place of occurrence, most deaths happened at home, with higher percentages between 2004 and 2007 among women ( Table 3 ). The most common method for suicide, according to CID-10 category, was hanging for both sexes, with highlight to the years of 2004-2007, when 75.3% of deaths among women were caused by it; besides, an increase was found in the number of deaths by intoxication in this group throughout the historical series. With respect to marital status, there was a higher percentage of deaths among single women, mainly in the first quadrennium. On the other hand, among men, there was a higher percentage of deaths at home, with highlight to the last quadrennium; most deaths from 2008 to 2011 occurred by hanging, with reductions in mortality by intoxication being observed over the years. Furthermore, as for marital status, most men who committed suicide were single.
Spearman's linear correlation assessed the strength of association between suicide SMR and socioeconomical indicators, revealing a negative and weak linear correlation for most coefficients (r) ( Table  4 ). However, a change can be observed in the correlation pattern for suicide and aging rates: in the last quadrennium, the correlation becomes direct and positive, and it can be inferred that suicide correlates with higher aging rates.
A total of 63,582.5 years of potential life were lost throughout the historical series (Table 5 ). The YPLL rate stood at 7,038.07 years lost for every 100,000 inhabitants. The proportion of years lost to suicide was on average 720 years per death reported from 2000 to 2015. The 30-39 age group showed higher proportion of PYLL due to suicide, and the highest numbers of potential years of life lost were found in the last quadrennium. Table 4 . Correlation coefficient between suicide and socioeconomic indicators in RN (2000 RN ( -2003 RN ( and 2012 RN ( -2015 .
Variables
Quadrennium I (2000) (2001) (2002) (2003) Quadrennium In this sense, the study on mortality by suicide in RN showed a higher proportion of deaths among males, with greater representativeness of men in the older age group. This finding is aligned with studies on mortality by suicide in the elderly in different Brazilian regions. Minayo, Pinto, Assis, Cavalcante, and Mangas (2012) , assessing suicide trends in the elderly population in Brazil and Rio de Janeiro, from 1980 to 2006, detected an increase in suicide rates among senior individuals, from 595.3 deaths/year in 1980 to 7,994 deaths/year in 2006. An increase trend was also found in the states of Piauí, Ceará and Rio Grande do Norte, and decrease in Amazonas, São Paulo and Roraima for those aged between 60 and 69 years old (Pinto, Silva, Pires & Assis, 2012; Santos & Barbosa, 2017) .
It is necessary to pay special attention to the situation of elderly men, since they compose the group that is most vulnerable to the phenomenon (Minayo et al., 2012) . There is an imperative need for investigations and action plans aimed at preventing suicidal behavior in older men (WHO, 2014; Lutz & Fiske, 2018; Sachs-Ericsson, Rushing, Stanley, & Shefley, 2017) . Among several risk factors associated with suicidal behavior in this population, major ones include mental disorders, physical diseases, multiple losses, hopelessness, emotional suffering, functional impairment and reduced autonomy (Minayo & Cavalcante, 2015; Lapierre et al., 2011) . To prevent suicide in this group, there must be interventions related to professional training, public education on mental health, therapeutic bonding and proactive follow-up, besides articulation with the media and other social sectors (Política Nacional de Atenção Integral à Saúde do Homem, 2008; WHO, 2014) .
Just as promising are community initiatives that promote the integration of senior citizens, feeling of belonging, mutual support, adaptation to retirement, performance of new roles, openness to new experiences, which aspects that constitute protection factors against suicidal behavior (Lapierre et al., 2011) .
This scenario allows for reflections about currently available national strategies discussing suicide rates among male individuals, since they make up an important risk group. In 2008, the Brazilian Ministry of Health, through the National Policy for Comprehensive Care of Men's Health, promoted a discussion about violence as determinant of indicators of morbimortality by external causes in all dimensions (Política Nacional de Atenção Integral à Saúde do Homem, 2008) . Studies suggest that elderly men are less inclined to seek help for emotional suffering, and suicide prevention programs (most of them) are more effective for women. Thus, it is important to adapt care planning to different needs related to each gender (Lapierre et al., 2011) .
On the other hand, a higher incidence of psychiatric disorders in the population, such as depression, has been contributing to increasing mortality by suicide, especially among females, since they constitute the population group with the highest rates of mental disorders associated with suicide (World Health Organization [WHO], 2017) . In this study, it was possible to observe an increase in mortality rates by suicide among females between the first and the last quadrennia. Although, in the literature, the female sex and self-intoxication are characteristics associated with non-lethal suicide attempts, attempts with these characteristics are frequent, and may be recurrent and raise the risk of lethal attempts (Bernardes, Turini & Matsuo, 2010; Chen et al., 2016; Stenbacka, Samuelsson, Nordstrom & Jokinen, 2018) .
It is important to highlight that color represents an important variable in health information systems for the epidemiological study of different groups, within different contexts and aggravations, thus being configured as an essential element for consideration as to risk of premature mortality (Sachs-Ericsson et al., 2017) . In the present study, when deaths by suicide in this stratum was analyzed, black men and women were the most affected ones by this type of death. Racism experiences may also have contributed to these results. A North-American study identified that simultaneous racism and sexism experiences lived by darkskinned African-American women were associated with a higher risk of suicidal ideation or behavior; on the other hand, their ethnical identity protected this population against the harmful effects of gender racism, possibly blocking the internalization of negative stereotypes and reducing suffering related to gender racism (Perry, Stevens-Watkins & Oser, 2014) .
Concerning marital status, it has a major influence on the mortality of a population; greater vulnerability to premature death among single people is a reality for most age groups. Thus, in this study, the mortality rate by suicide among singles is higher than that for other marital statuses, corroborating with the findings of a study conducted in Amazonas, where 79.5% of deaths occurred among single individuals (Souza & Orellana, 2013) . To Durkheim (1897) , when someone does not see himself/herself as part of a family, he/she cannot see the meaning of life for not being able to find a protective or supporting role in this type of setting.
Another important factor to determine the profile of mortality by suicide in a population is the place where the death happened. Currently in Brazil, the highest suicide rates occur at home (Souza & Orellana, 2013) . This data aligns with the results of this study. A Brazilian study (Lovisi, Santos, Legayl, Abelha & Valencia, 2009 ) that investigated deaths by suicide also identified that homes were the most frequent scenarios for these occurrences. This aspect reinforces the importance of developing and assessing prevention strategies for people vulnerable to suicidal behavior that involve crisis management plan, construction of support networks, longitudinal follow-up and better access to specialized care.
It was possible to observe that most deaths were reported as having occurred at home. This information may attest to a greater difficulty of access to medical facilities by the population, especially for the elderly in psychological suffering, as well as the absence of an effective health assistance at household level in order to identify possible risk factors for suicide.
In the exploratory analysis of data on mortality, it is important to consider the proportionality of means used for death. In this sense, when analyzing Proportional Mortality according to the instruments most commonly used for suicide, it is possible to observe a higher prevalence of deaths by hanging, for both men and women.
There seems to be a consensus in the literature about higher suicide rates occurring by hanging. In one of the studies conducted by Machado and Santos (2015) for Brazil, it was reported that, from 2000 to 2012, 75% of deaths were caused by hanging, corroborating with the results of this study. In the Northeast, this mortality pattern was detected as well (Santos & Barbosa, 2017) .
On the other hand, a piece of data that has drawn attention in this study was the sharp reduction of Proportional mortality by use of guns over the years, especially among males. This fact may be a result of the Disarmament Statute through Law No 10826, created in 2003 and regulated in the following year, which covers the registration, possession and trading of guns and ammunition (Lei n. 10.826, 2003) . This therefore suggests that a greater availability of guns is associated with higher suicide rates.
Among female individuals, a significant increase was found in mortality by self-intoxication, but this pattern was not reported for men. Self-intoxication commonly happens with the use of medication available at home (Lovisi et al., 2009) . Additionally, people with previous self-intoxication episodes are more likely to die by suicide and may raise the degree of lethality of methods used for suicide (Chen et al., 2016; Stenbacka et al., 2018) . In this sense, it is important to develop actions that promote a rational and safe use of medication, psychoeducation, access to different therapeutic modalities, and other actions aimed at promoting mental health and preventing suicide.
The effect of economic variables on suicide rates has been widely studied. Most researches agree on the hypothesis that income inequality raises suicide rates (Machado & Santos, 2015; Gonçalves, Gonçalves & Oliveira-Júnior, 2011) . However, in this study, socioeconomic indicators isolatedly has not associated with suicide rates. It is important to investigate the complexity of relations between social inequalities and suicide, as well as risk and protection factors that may be involved in this context.
This study also showed that unemployment rates and number of deaths by suicide correlate inversely, that is, when unemployment rates increase, deaths by suicide tend to decrease. This result calls for further investigations and may be related to aspects such as financial aid programs of the Brazilian government to the unemployed, lower labor stress, and others.
Furthermore, the correlation coefficient between suicide rates and aging rates indicate a change in the pattern observed throughout the years: while in the early years of the 2000s an inverse correlation was found, that is, the higher the aging rates the lower the suicide rates, a direct and positive correlation was detected between 2012 and 2015, that is, suicide is related to higher aging rates.
Finally, the results of this study also revealed a large number of Years of Potential Life Lost to suicide in RN, with great impacts on the economically active population; significant variations were observed between the studied years as to this indicator. An investigation that sought to analyze mortality by self-inflicted violence in the state of Minas Gerais, Brazil, by calculating YPLL, presented results similar to those exposed in this study, evidencing that, as for years of life lost, the average age at the moment of death stood around 40 years old, and it is possible to attest to the potential social loss of an individual who commits suicide (Camargo, Iwamoto, Oliveira & Oliveira, 2011) .
This study has as limitation the use of secondary data on mortality, which is subject to underregistration, although the option was to use the Mortality Information System for Brazil, which is a more reliable and formal system for records in the country and has had its quality significantly increased.
Conclusion
Among the 2,266 deaths by suicide identified in that period, deaths that have occurred at home, by hanging, among men, black people, single people, and the elderly, stand out. More potential years of life were lost in the economically active age group. Thus, it is important to consider risks of suicide attempt at home, with methods easy to access, in groups with characteristics associated with greater vulnerability.
This study has contributed to knowledge about suicide characteristics in Rio Grande do Norte and reveals the importance of developing specific policies, investigations and actions for mental health promotion and suicide prevention.
